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We retrospectively reviewed the charts of 121 patients consecutively admitted to our epilepsy-monitoring unit (VET) during the
period of 01 July 2001 to 31 December 2002. We excluded patients with a confirmed diagnosis of epilepsy who were admitted
for invasive pre-surgical monitoring. Medical records were reviewed to collect demographic and clinical information that lead
to the initial referral for VET by neurologists with expertise in epilepsy or by an epileptologist. We identified 29 patients (24%),
whose diagnosis changed after VET. Their seizure duration ranged from 1 to 46 years. A diagnosis of epileptic seizures (ES)
was made in four of the patients who were initially felt to have nonepileptic seizures (NES). The diagnosis of NES was made in
22 patients who were initially felt to have ES. All of these 29 patients had failed at least two or more antiepileptic drugs (AEDs).
A misclassification of epilepsy syndrome was found in three patients. Eleven of the NES patients had risk factors that would
increase the likelihood of ES, including significant head injury (n = 6), febrile seizures (n = 2), meningioencephalitis (n = 2),
and tumours (n = 1). Four of these 11 patients had abnormal interictal EEGs. We conclude that VET is crucial in establishing a
diagnosis in patients with seizures. Without VET, patients can be misclassified or receive ineffective treatment, even when being
treated by specialists in epilepsy. Thus, VET, can help facilitate the most appropriate type of therapy in difficult to control patients.
© 2003 BEA Trading Ltd. Published by Elsevier Science Ltd. All rights reserved.
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INTRODUCTION
Establishing the diagnosis of epilepsy is difficult even
for the most experienced physicians. In most cases,
the diagnosis is made on the basis of a thorough his-
tory and a routine EEG. Because the spells are often
not witnessed, the provider must depend on infor-
mation given by the patient or other witnesses of the
events. However, descriptions provided by witnesses
of the events (including family members) can be
misleading and lead to errors in diagnosis and subse-
quent treatment1. Furthermore, the initial EEG may
not show epileptiform activities, which is the case in
more than 40% of patients with confirmed diagnosis
of epilepsy2.
When a patient does not improve after a trial of two
or more of AEDs, it may appear that they are medically
refractory. VET may be considered in these cases to
establish or confirm a diagnosis. In several studies, as
a result of VET, AEDs were changed, stopped, or left
unchanged3, 4. In these studies, nonepileptic seizures
(NES) were misdiagnosed and mistreated as epileptic
seizures (ES). Misdiagnosis and mistreatment of NES
as ES yields an estimated $110–$920 million being
spent annually on laboratory studies, diagnostic eval-
uations, inappropriate AEDs, and emergency depart-
ment utilisation5.
The usefulness of VET in carefully selected pa-
tients that have been evaluated by a neurologist
experienced in epilepsy or epileptologists is cur-
rently unknown. In this study, we identified pa-
tients whose diagnosis changed after undergoing
VET. All of our patients were completely evaluated
by neurologists with >50% experience in epilepsy
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or by an epileptologist prior to the referral for
VET.
MATERIALS AND METHODS
We retrospectively reviewed the charts of 121 pa-
tients consecutively admitted to our three-bed inpa-
tient epilepsy-monitoring unit (VET) during the period
of 01 July 2001 to 31 December 2002. We excluded
patients with a confirmed diagnosis of epilepsy who
were admitted for invasive pre-surgical monitoring.
All patients were referred for monitoring by an epilep-
tologist, or neurologists whose practice is greater than
50% epilepsy. The charts were reviewed for demo-
graphic and clinical data that lead to the initial referral
for telemetry. We reviewed age of onset of seizures,
risk factors to develop epilepsy, aetiology of seizures,
interictal EEGs, and imaging studies, including MRIs.
VIDEO-EEG TELEMETRY STUDY
Video and EEG data were obtained with a digital
system (BMSI 6000) by 24-hour continuous surface
recordings, with electrodes placed according to the
10/20 international system supplemented by T1, T2,
SP1, and SP2 electrodes. SP1 and SP2 electrodes con-
sist of surface sphenoidal electrodes. When deemed
necessary, true sphenoidal electrodes were placed.
Interictal data were analysed in 10 minutes samples
recorded on an hourly basis during the awake state.
During sleep, the data were analysed continuously.
An automatic seizure detector was used to minimize
the risk of missing seizures. Average duration of a
single monitoring session was 4.7 days (3–12 days,
median 5).
INDUCTION PROTOCOL
We used hyperventilation and photic stimulation to
induce seizures in patients who failed to have a spon-
taneous event during their monitoring. Sleep depriva-
tion was performed in the second night routinely for
all patients. Anticonvulsant medications were slowly
tapered over 2–4 days.
RESULTS
Of the 121 cases reviewed, we identified 29 patients
(24%) whose diagnosis changed after VET. Of these
29 patients, 19 were female and 10 were male, ages
11–59 years (mean 31.7). The seizure duration for
these patients ranged from 1 to 46 years (mean 11.8,
median 6). The diagnosis of ES was made in four out
of seven patients who were initially felt to have NES.
The diagnosis of NES was made in 22 patients out of
113 (18.5%) who were initially felt to have ES. Prior
to VET, all of these patients were strongly believed
to have ES based on their seizure description, and
in fact that they had been previously treated with at
least two or more AEDs (mean 2.2). Eleven of the
22 patients had risk factors for epilepsy, including
significant head injury (n = 6) defined as loss of
consciousness for more than 24 hours or development
of a subdural hamartoma, febrile seizures (n = 2),
meningioencephalitis (n = 2), and tumours (n = 1).
A misclassification of epilepsy syndrome was found
in three patients (2.4%). Two who were believed to
have partial epilepsy had generalized epilepsy, and
one previously diagnosed as generalized epilepsy had
partial epilepsy. Four of the 22 patients with a final
diagnosis of NES had abnormal interictal EEG trac-
ings consisting of focal slowing (n = 2) and focal
epileptiform activity (n = 2).
DISCUSSION
To our knowledge, this is the first study to examine
the usefulness of VET in patients who were evaluated
and diagnosed by neurologists specialising in epilepsy
or by epileptologist prior to undergoing VET. In a
study conducted by Koblar at The Queen Elizabeth
Hospital’s Comprehensive Epilepsy Service, 66 pa-
tients admitted to their VET unit were analysed6. They
found that a change in diagnosis was made in 21 out of
the 66 patients totaling 32% of those monitored. In 17
of the 66 patients (26%), the spells recorded were di-
agnosed as NES. As a result of the VET, the patients’
therapy changed in 53 of the 66 patients, representing
80% of those monitored. Our referral patterns, in con-
trast to other studies, were dependent on neurologists
experienced in epilepsy or epileptologists. In our in-
stitution, no patient will be admitted directly to VET
unless evaluated by an epileptologist or experienced
neurologist. Other studies in the literature reported on
patients referred by general practitioners and general
neurologists. Very few referrals in some of these stud-
ies were from epileptologists.
Our study, in contrast with others, also found that
physicians are more likely to misdiagnose NES as ES
than vice versa7. This finding may be due to the bi-
ased selection of our patients, since 11 patients whose
diagnosis changed from ES to NES had risk fac-
tors that would increase the likelihood of developing
epilepsy, making it less likely that clinicians would
suspect NES. Significant head injury, meningioen-
cephalitis, and tumours are all known risk factors
that increase the likelihood of developing recurrent
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Table 1: Demographics and characteristics of patients with
diagnosis change from ES to NES.
Variable Patients (n = 22)
Mean age (years) (SD) 37.3 (9.7)
Gender (% male/female) 30/70
Age at epilepsy onset (years) (SD) 29.7 (16.9)
Mean duration of epilepsy (years) (SD) 9.9 (12.2)
Mean number of previous AEDs (SD) 2.25 (1.03)
Mean seizures frequency (n per week) 2.29
seizures; therefore, physicians may be more likely
to make the diagnosis of epilepsy in these patients.
These risk factors, along with a history suggestive of
ES, may be sufficient enough to warrant the initia-
tion of an AED. However, if the patient fails more
than two AEDs, the physician may determine that the
patient may have medically refractory epilepsy and
request VET as part of the pre-surgical evaluation.
Our findings strengthen the need for VET to confirm
the diagnosis in all patients who have failed two or
more AEDs and continue to be medically refractory.
The diagnosis of NES was delayed in our patients by
6 years (median) after manifestations. This finding is
consistent with the others in whom the diagnosis was
delayed by 7.2 years on average after clinical onset8.
The findings of our study show that VET can be
a crucial tool in establishing a diagnosis of seizure
disorder and a cornerstone in the seizure work-up,
even for epilepsy specialists.
Table 2: Demographics and characteristics of patients with
diagnosis change from NES to ES.
Variable Patients (n = 4)
Mean age (years) (SD) 31 (15)
Gender (% male/female) 0/100
Age at epilepsy onset (years) (SD) 26.8 (20.2)
Mean duration of epilepsy (years) (SD) 15.57 (11.6)
Mean seizures frequency (n per week) 1.8
Without video-EEG telemetry, patients can be
misclassified or receive ineffective treatment for
seizures, even when being treated by the most expe-
rienced hands. With VET, therapy can be provided to
achieve the best possible results for patients (Tables 1
and 2).
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